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THERMALLY STABILIZED STEREOREGULAR,
BRANCHED-MONO-1-OLEFIN POLYMER
COMPOSITIONS

BACKGROUND

This invention is related to the field of stereoregular,
branched-mono-1-olefin polymer compositions.

It i1s known in the art that polymer compositions need
to be stabilized against a variety of degradation pro-
cesses. These degradation processes can render a poly-
mer composition almost entirely useless. For example,
polymer compositions need to be stabilized against ther-

.mal-oxidative degradation because such degradation

- can tear apart the polymer chains as well as discolor the

polymer composition. Stereoregular, branched-mono-
 1-olefin polymers (hereafter “SBM polymers”) tend to
 be especially susceptible to oxidative-degradative pro-
cesses due to, in part, the particular polymerization
processes that are used to produce these polymers and-
/or the chemical structure of these polymers.

It 1s also known in the art that certain compounds can
be added to a polymer composition to stabilize the poly-
mer composition against certain degradation processes.
However, it is also known that this area of polymer
science 1s a highly unpredictable area.

SUMMARY

This invention provides an additive composmon that
has a combination of compounds that can improve a
SBM polymer composition’s resistance to thermal-
oxidative degradation. Furthermore, this invention pro-
vides a SBM polymer composition that has a combina-
- tion of compounds that improves a SBM polymer com-
posmon s resistance to thermal-oxidative degradation.

It is an object of this invention to provide an additive
composition that improves the thermal-oxidative resis-
tance of a SBM polymer.

It is another object of this invention to provide a
SBM polymer composition that has an improved resis-
tance to thermal-oxidative degradation.

It is another object of this invention to provide a
polypropylene homopolymer or copolymer composi-
tion that has an improved resistance to thermal-oxida-
tive degradation.

It 1s another object of this invention to provide a
polymethylpentane homopolymer or copolymer com-
position that has an improved resistance to thermal-
oxidative degradation. o

In accordance with this invention an additive compo-
sition is provided that comprises (or optionally consists
essentially of, or consists of):

(a) tetrakis (methylene 3-(3, 5-d1-t-butyl-4—hydroxyphe-
nyl) propionate) methane;

(b) bis (2, 4—d1-t-buty1phenyl) pentaerythntol diphosph-
ite; and

(c) ca]cmm lactate.

In accordance with another embodimcnt of this in-
vention a polymer composition is provided that com-
prises (or optionally cons:sts essentially of, or consists
of):

(a) tetrakis (methy]ene 3-(3,5-d1-t-butyl-4-hydroxyphe-
nyl) propionate) methane;

(b) bis (Z,Ldi-t-butylphcnyl) pentaerythritol diphosph-
ite;

(c) calcmm lactate; and

(d) a stereoregular, branched-mono-l«aolcﬁn polymer.
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These and other objects, features, aspects, and advan-
tages of this invention will become better understood
with reference to the following description and claims.

DESCRIPTION

The SBM polymers that can be used in this invention
are those polymers that have been formed by the poly-

merization of branched mono-1-olefins. These
branched-mono-1-olefins have the following formula:
Rl
I
Hzcmcl:—(lz-—kl
H H

wherein R!is hydrogen or a C,H(2,4 1yalkyl, where n is
an integer from 1 to about 4; and wherein R2 is hydro-
gen or a CxHax 4 1yalkyl, where x is an integer from 1 to
about 6. Examples of branched-mono-1-olefins useful in
this invention are: propylene; 3-methyl-1-butene; 3-

- methyl-1-pentene; 4-methyl-1-pentene; and 3-ethyl-1-
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hexene. These branched-mono-1-olefins can be poly-
merized by any method in the art, thereby producing
the SBM polymers useful in this invention. Each of

' these branched-mono-1-olefins could be polymerized

alone to form a SBM homopolymer, or it could be
polymerized with any of the other branched-mono-1-
olefins to form a SBM copolymer. Additionally, a
branched-mono-1-olefin could be polymerized with
monomers such as ethylene, 1-butene, 1-pentene, 1-hex-
ene, or mixtures thereof, to form a SBM-monomer co-
polymer. However, it is believed that the major portion
of this SBM-monomer copolymer should be a
branched-mono-1-olefin in order to retain the benefits
of this invention. The term “major portion” for the

purposes of this specification means greater than 50

mole percent based on the total number of moles of
branched-mono-1-olefin and monomer present in the
SBM-monomer copolymer.

The additive composition of this invention comprises:
(a) tetrakis (methylene 3-(3,5-di-t-butyl-4-hydroxyphe-
nyl) propionate) methane; (b) bis (2,4-di-t-butylphenyl)
pentaerythritol dlphOSphlte and (c) calcium lactate.
The components of this composition can be further
described as follows.

Tetrakis (methylene 3-(3,S-dl-t-butyl-4-hydroxyphe- |
nyl) propionate) methane also known as tetrakis (meth-
ylene (3,5-di-t-butyl-4-hydroxyhydrocinnamate)) meth-
ane i1s commercially available from the Ciba-Geigy
Corporation as Irganox 1010. Bis (2,4-di-t-butylphenyl)
pentaerythritol diphosphite is commerically available
from the General Electric Corporation as Ultranox 626.
Calcium lactate is available from the C. J. Patterson
Company as Pationic 1230 or 1240.

The amount of each additive to use in the additive
composition is generally in the range of about 1 weight
percent to about 98 weight percent based on the total
weight of the additive composition. However, it is pre-
ferred that the amounts used be “substantially equal”
for best results. The term “substantially equal” means
for the purposes of this specification that the welght
ratio of any one component to another component is
within the range of about 0.5 to about 2. For example,

~an additive composition could have 5 parts by weight

Irganox 1010, 10 parts by weight Ultranox 626, and 10
parts by weight Pationic 1230. |
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The amount of each additive to use in the SBM poly-
mer composition is generally in the range of about 0.001
weight percent to about 5§ weight percent based on the

(methylene (3,5-di-t-butyl-4-hydroxyhydrocinnamate))
methane” (see structure one). This compound is avail-
able from the Ciba-Geigy Corporation.

structure one

weight of the SBM polymer. However, it is preferred [
that the amount of each additive is in the range of about 5
0.005 to about 3 weight percent; and most preferably C CH;—0—C~(CH3), OH
the amount of each additive is in the range of 0.01 to 1 {|:|)
weight percent. Generally, the total amount of additives
to add to the SBM polymer is not greater than about 5 C(CH3)3 4
weight percent based on the weight of the SBM poly- 10
mer. However, amounts as low as about 0.01 weight (2) Ethanox 330 (hereafter ET330) also known as
percent may be used. If too little of these additives are “1,3,5-trimethyl-2,4,6-tris (3,5-di-t-butyl-4-hydroxyben-
added to the SBM polymer to form the SBM polymer zyl) benzene” (see structure two). This compound is
composition, the SBM polymer composition might not  ,yailable from the Ethyl Corporation.
-obtain the full benefits of this invention. Furthermore, 15
adding too much of the additives can be expensive and Structure two
can significantly and adversely affect the other proper- C(CH3)3 C(CH3)3
ties of the SBM polymer composition. HO OH
Other additives optionally can be incorporated into CH;
the SBM polymer composition. Examples are antifog- 20 (CH3)3C H,C CH; C(CH3);
ging agents, antimicrobial agents, antioxidants, color- |
ants, coupling agents, flame retardants, foaming agents, HiC CHj
fragrances, lubricants, mold release agents, organic CH,
peroxides, plasticizers, smoke suppressants, heat stabi-
lizers, ultra-violet light stabilizers, fibrous reinforce- 25
ments, fillers, nickel stabilizers, antistatic agents, and (CH3)5C C(CH3)3
mixtures of two or more of these additives. Further OH
information on these additives can be found on pages
143-220 of the Modern Plastics Encyclopedia '92. (3) Ultranox 626 (hereafter UL626) also known as
The additive composition can be produced by blend- 30 “bis (Z,Ldi-t.buty]pheny]) pentaerythrito] diphosphite"
Ing together the individual compounds. In the alterna-  (see structure three). This compound is available from
tive, each of the above additive compounds can be the General Electric Corporation.
C(CH3)3 structure three
O—CH) CHy=—O
(CH3)3C 0—-P/ \c/ \P—O C(CH3)
” N2 Y 3
O--CH; CH;—0O
C(CH3)3
(4) Pationic 1230 and Pationic 1240 (hereafter P1230
| and P1240, respectively) also known as “Calcium Lac-
blended with the SBM polymer to form the SBM poly- tate” (see Structure Four). Pationic 1230 is a calcium
mer composition. These compounds can be blended 45 lactate composition with a ph of about 7. Pationic 1240
together in any manner known in the art. For example, 1s a calcium lactate composition with a ph of about 10.
the components of the SBM polymer composition can These compounds are available from the C. J. Patterson
be combined by dry mixing in the form of a powder or  Company.
wet mixing in the form of a solution or slurry. In these
types of methods, the SBM polymer can be in any form 50 structure four
such as fluff, powder, granulate, pellet, solution, slurry, CH; O
or emulsion. (HO-(I:‘,H—g— L o
EXAMPLE
This example is provided to further assist a person 55 In the following Table, the composition of each sam-
skilled in the art with understanding this invention. The ple in each run was prepared by mixing the stated quan-
particular compounds and parameters are intended to  tities of each compound with an unstabilized polypro-
be merely illustrative of this invention and are not pylene fluff. In particular, each sample was prepared by
meant to be construed as unduly limiting the reasonable dry blending 400 grams of the unstabilized polypropyl-
scope of this invention. 60 ene fluff with the indicated compounds. This composi-
The following compounds were used in this inven-  tion was then extruded at a temperature of about 230° C.
tion. and then the extruded composition was pelletized. The
(1) Irganox 1010 (hereafter 11010) also known as pellets were then compression molded into 0.51 inch
- “tetrakis (methylene 3-(3,5-di-t-butyl-4-hydroxyphenyl) thick plaques at a temperature of about 219° C. Five
propionate) methane” and also known as “tetrakis 65 strips having the dimensions of 4.44 centimeters by 6.35

millimeters were cut from the plaque and the strips
were placed into separated tubes for hanging in a forced
air oven. The thermal-oxidative stability of each sample
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was then determined by oven aging each sample at a
temperature of about 150° C. This oven aging was con-
ducted using a procedure similar to the procedure in
ASTM-D-3012-84, except that a biaxial rotator was not
used to change the position of the samples during the
aging process. The samples were manually rotated ap-
proximately every 24 hours to minimize the effect of
any possible oven hotspots. Each sample was checked
daily for embrittlement by bending the strips 90 de-
grees. The results are reported in days to failure, and
more stable samples have longer times to embrittlement.

TABLE I
THERMAL
| STABILITY
WEIGHT PERCENTS DAYS
Run 11010 ET330 UL626 Pi230 PI1240 TO FAILURE
1 007 0O 0.1 0 0 5
2 0 007 0.1 0 0 6
3 007 0 0.1 0.1 0 37
4 0 007 0.l 0.1 0 18
5 0.07 0 0.1 0 0.1 35
6 0 007 0.1 0 0.1 18

It i1s apparent from the above results that Runs 3 and
5 indicate that an additive package that comprises
11010, UL626, and Calcium Lactate had a six hundred
percent increase in thermal-oxidative stability over
Runs 1 and 2. Furthermore, this additive package has a
two hundred percent increase in thermal-oxidative sta-
bility over Runs 4 and 6.

Although this invention has been described in consid-
erable detail with reference to certain preferred em-
bodiments thereof, other versions are possible. There-
fore, the spirit and scope of the claims should not be

limited to the description of the preferred embodiments
contained herein.

That which is claimed is:

1. An additive composition comprising:

(a) tetrakis (methylene 3-(3,5-di-t-butyl-4-hydrox-
yphenyl) propionate) methane;

(b) bis (2,4-di-t-butylphenyl) pentaerythritol di-
phosphite; and
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~ (c¢) calcium lactate.
- 2. An additive composition according to claim 1
wherein the amount by weight of each component is
substantially equal.
3. A stereoregular, branched-mono-1-olefin polymer
composition comprising:
(a) tetrakis (methylene 3-(3,5-di-t-butyl-4-hydrox-
yphenyl) propionate) methane:;
(b) bis (2,4-di-t-butylphenyl) pentaerythritol di-
phosphite; and
(c) calcium lactate; and
(d) a stereoregular, branched-mono-1-olefin polymer.
4. A composition according to claim 3 wherein the
amount of components (a), (b), and (c) is from about
0.005 weight percent to about 3 weight percent based
on the weight of the weight of component (d).
5. A composition according to claim 3 wherein said
branched-mono-1-olefin has the formula:

RI
I
H2c=(l:--c':—R2
H R

' wherein R!is hydrogen or a CnH@n4+1yalkyl, wheren is

an integer from 1 to about 4; and wherein R2is a hydro-
gen or a CxHx4 1) alkyl, where x is an integer from 1 to
about 6. | |

6. A composition according to claim 3 wherein said
branched mono-1-olefin is propylene, 3-methyl-1-
butene, 3-methyl-1-pentene, 4-methyl-1-pentene, 3-
ethyl-1-hexene, and mixtures of two or more said
branched-mono-1-olefins. |

7. A composition according to claim 3 wherein said
branched mono-1-olefin is propylene.

8. A composition according to claim 3 wherein said
branched-mono-1-olefin is 4-methyl-1-pentene.

9. A composition according to claim 3 wherein said
stereoregular, branched-mono-1-olefin polymer is a
copolymer. |

10. A composition according to claim 9 wherein said
copolymer comprises a major amount of propylene and

a minor amount of another mono-1-olefin.
* » ¥ % x



	Front Page
	Specification
	Claims

